
We got the sequence: now 
what? (part 2)

Genes: from sequence to function
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Position-independent gene identification
[1. Starting from the protein product]

• It is mostly a pre-genomic strategy, relying on 
protein information and on biochemical notions

• The most famous example is Sickle Cell Anemia, 
where hemoglobin was shown to be different in 
patients vs. controls (1949)

• Obviously, the genetic defect should lie in the DNA 
encoding for the globins
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• Classically, the identification of the gene, starting 
from the protein sequence, was obtained by 
reverse-translation of the aa sequence, followed by 
Southern blot

From: Strachan and Read
Human Molecular Genetics

Position-independent gene identification
[1. Starting from the protein product]
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• Nowadays, we would BLAST public databases with 
the sequence of interest…

• …and the whole experimental strategy would last 
only a few minutes 

Position-independent gene identification
[1. Starting from the protein product]
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Position-independent gene identification
[1. Starting from the protein product]

What if you have only the aa sequence?

MASTERSINGENETICSARETHEFINEST
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Position-independent gene identification
[2. Starting from an animal model]

• Another (relatively rare) possibility comes from the 
identification of the gene in a mouse model and 
subsequent identification in another species (e.g. 
human)

• Again, in the past this was done with DNA probes. 
Today, we would again use BLAST.



Genes: from sequence to function16

Position-independent gene identification
[3. The “candidate gene” approach]

• The choice of candidates is based on:

1. Tissue specificity and abundance

2. Chromosomal location

3. Sequence information and length

4. Similarity to other known disease-causing genes

5. Other characteristics (gene conservation, etc.)
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www.genecards.org
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DDD
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Position-independent gene identification
[3. The “candidate gene” approach]

• The choice of candidates is based on:

1. Tissue specificity and abundance

2. Chromosomal location

3. Sequence information and length

4. Similarity to other known disease-causing genes

5. Other characteristics (gene conservation, etc.)
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Microsatellite mapping
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microsatellites

SNPs
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thisabsolutely
not this!!
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20M

25M
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Position-independent gene identification
[3. The “candidate gene” approach]

• The choice of candidates is based on:

1. Tissue specificity and abundance

2. Chromosomal location

3. Sequence information and length

4. Similarity to other known disease-causing genes

5. Other characteristics (gene conservation, etc.)
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choose

type in
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VERY IMPORTANT, EVERYWHERE IN ENSEMBL

DATA DISPLAY CAN BE FULLY CONFIGURED
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Position-independent gene identification
[3. The “candidate gene” approach]

• The choice of candidates is based on:

1. Tissue specificity and abundance

2. Chromosomal location

3. Sequence information and length

4. Similarity to other known disease-causing genes

5. Other characteristics (gene conservation, etc.)
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Position-independent gene identification
[3. The “candidate gene” approach]

• Usually, you should already be familiar with the 
background literature/information of the subject 
that you are studying

• However, specifically for diseases, you can check for 
example OMIM (online Mendelian Inheritance in 
Man)
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Position-independent gene identification
[3. The “candidate gene” approach]

• The choice of candidates is based on:

1. Tissue specificity and abundance

2. Chromosomal location

3. Sequence information and length

4. Similarity to other known disease-causing genes

5. Other characteristics (gene conservation, etc.)
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UCSC Genome Browser
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Biomart/Martview

Data integration
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General, not necessarily gene-related question

Google
(e.g. what is the first mutation 
identified in retinitis 
pigmentosa?)

Specific database
(e.g. OMIM, if you are 
looking for a genetic 
disease)

PubMed
(e.g. what else did this 
particular author published?)

General web document
PubMed
Specific database (Keio) Publication

”Links” buttons

The information you need
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Gene-related question (I am looking for this specific gene’s feature)

NCBI ENTREZ portal

A little bit less about the 
gene, but much of anything 
else

BLAST
(only if all you have is a sequence)

ensembl.org
Everything about the gene

NCBI’s EntrezGene
More complete and with 
the “Links” link

Higher Eukaryotes (animals)

GeneCards
Everything about the gene
(in a different way…)
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Gene-related question (I am looking for this specific gene’s feature)

BLAST
(only if all you have is a sequence)

General microbial db
e.g. cmr.tigr.org

General plant db, e.g.
UGeorgia plant genome 
page

Specific microbial db
e.g. subtilist

General yeast db, e.g.
genome-www.stanford.edu

Specific yeast db
e.g. yeastgenome

Specific plant db
e.g. maizegdb

Get gene name

Other organisms



Genes: from sequence to function62

Question about genome region or group of genes

GO TO GENOME 
BROWSERS

Higher eukaryotes (animals)

ENSEMBL (browser) NCBI MapViewer UCSC genome browser
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Question requireing the integration of several databases

Biomart/Martview
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Other genetic characteristics (markers, expression, etc.)
or specific bioinformatics tools (translation, rev. compl., etc.)

Specific web sites

Expasy tools
NCBI tools
ClustalW
Genecards
Gene Ontology
HapMap
…

BIOINFORMATIC 
TOOLS
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A brief summary of some common “techniques”

• The bioinformatic tool to perform the operation you want has probably been already 
developed: just find Google or NCBI tools (or similar web portals) to find it. (Ex. Reverse-
Complement)

• Most genes are already annotated: go directly to databases where you can find the 
most abundant information on what you are looking for (Ex. Ensembl for gene structures, 
Swissprot for proteins, etc.)

• Don’t be afraid to use Word or other text editors to do your sequence searches. These 
programs allow to perform Find+Replace operations very easily (Ex. Carriage return at 
the end of sequences:

For example, looking for “GGCAAAA”

here ATTGTGACCAGGATGGCA or here    ATTGTGACCAGGATGGCAAAAAAA
AAAAAA

is different

• Use the “keyboard BLAST” CTRL + F (or Apple +F) as frequently as you can


